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© A transdermal delivery system for treatment of cocaine and heroin addiction. 

© For the treatment of cocaine and heroin addiction in a human or animai subject, there is disclosed a 
transdermal delivery system which includes as the active ingredient buprenorphine or a pharmaceutically- 
acceptabie salt. 
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A TRANSDERMAL DELIVERY SYSTEM FOR TREATMENT OF COCAINE AND HEROIN ADDICTION 



Buprenorphine has been shown, in both animal and human studies, to be effective in decreasing the 
daily requirements of morphine and heroin in opiate-addicted subjects (Mello, N.K. et aL, "Buprenorphine 
Suppresses Heroin Use by Heroin Addicts", Science, Feb. 1980, Vol. 207, pp. 657-659), More recently, 
Mello has reported (Mello, N.K. et aL, "Buprenorphine Suppresses cocaine Seif-ad ministration In Rhesus 
s Monkeys", Science , August 1989, Vol. 245, pp. 859-862.) that intravenous buprenorphine is effective in 
reducing the total quantity and frequency of self-administered doses of cocaine in cocaine-addicted Rhesus 
monkeys. 

Several patents generally describe buprenorphine as a narcotic antagonist and treatment for opiate 
addicts. U.S. Patent No. 4,722,928 describes N-oxide derivaties of 3-hydroxy morphinans and partial 

io morphinans which are useful as analgesics or narcotic antagonists via oral administration. U.S. Patent No. 
4,489,079 describes pharmaceutical compositions having a peripheral antagonistic action with respect to 
opiates containing a haloallylate of ievallorphan and, optionaiiy, narcotic analgesics such as buprenorphine, 
U.S. Patent No. 4,464,378 describes nasal dosage forms of narcotic antagonists and analgesics, such as 
buprenorphine. U.S. Patent No. 4,582,835 describes analgesic compositions comprising buprenorphine and 

75 naloxone for treatment of opiate dependent subjects. 

It is also known that certain pharmaceuticals are absorbed to a degree through the skin. Commercially, 
the transdermal pharmaceutical absorption technique is used with nitroglycerin, scopolamine, clonidine and 
estradiol. However, various patents describe transdermal delivery systems, such as U.S. Patent No. 
4,849,224 which describes a device for administering an active agent to the skin comprising a drug- 

20 containing reservoir defmed by a backing layer, a permeable membrane layer, a ring-shaped adhesive layer 
and a peelabie iiner layer. The device is described as useful for a variety of drugs, such as anti- 
inflammatory drugs, analgesics, narcotic antagonists, antibiotics, tranquilizers, antihistamines, hormonal 
agents and many others, 

U.S. Patent No. 4,844,903 describes a process for making an adhesive plaster for the transdermal 
25 administration of pharmaceutical, in particular heat-sensitive active substances, composed of an adhesive 
layer, a backing layer, a matrix-layer containing the active substances, and a protective layer, 

U.S, Patent No. 4,557,934 describes penetrating topical pharmaceutical compositions containing a 
pharrnaceuticaliy-active agent and the penetration enhancing agent 1~dodecyhazacycloheptan-2-one, 

U.S, Patent No. 4,806,341 describes a transdermal absorption dosage unit for morphinan narcotic 
30 analgesics and antagonists comprising an impervious backing layer, a polymer matrix disc layer containing 
morphinan pharmaceutical, and adhesive means which adheres the dosage unit in contact with the skin. 

U.S. Patent No. 4,626,539 describes transdermal pharmaceutical compositions consisting essentially of 
a therapeutically effective amount of an opioid or salt thereof, a fatty alcohol or fatty acid penetration 
enhancer and a suitable pharmaceutical carrier. The compositions are useful as an analgesic for the 
35 treatment of pain, as a narcotic antagonist, for the treatment of obesity or shock, sexual dysfunction, 
cognitive disorders and for treatment of stroke. 

According to the present invention, there is provided a transdermal delivery system intended for the 
treatment of cocaine or heroin addiction, the system including, as the active ingredient to be administered 
transdermally, buprenorphine or a pharmaceutical^ acceptable salt thereof. 
40 The delivery system of the present invention provides means for the treatment of cocaine and heroin 
addiction, which provides the following advantages: 

1 . a therapeutic effect which is fairly constant; 

2. smoothness and consistency of the levels of buprenorphine; 

3. reduced potential of buprenorphine abuse or addition; 

45 4. decreased risk of overdosing and resulting toxic reactions; 

5. improvements in the ability of heroin and cocaine addicts correctly and safely to use buprenorphine as 
a treatment on an outpatient, unsupervised basis; and 

6. improved patient compliance with a recommended treatment program. 

The transdermal delivery system can comprise a transdermal adhesive patch which contains from 0.25 
50 milligrams to 100 milligrams of buprenorphine or salt thereof. The transdermal delivery system can also 
take the form of a cream or ointment of which from 0.1 to 20% by weight is constituted by buprenorphine or 
the salt thereof. 

The exact mechanism by which buprenorphine exerts this effect is not known, although applicant 
believes {but not intending to be limited thereby) that the effectiveness of buprenorphine in this regard is a 
result of its potent agonistic effect upon the u centers of the central nervous system. 
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Although buprenorphine is absorbed following oral and sub-lingual administration, these routes are not 
advantageous for self, unsupervised administration of buprenorphine to cocaine and heroin addicts. As the 
half-life of the drug in the body after administration is approximately three hours, the ora* or sub-lingual 
routes would require frequent administration in order to provide effective and continuous levels of 
6 buprenorphine in the blood. However, transdermal delivery according to the present invention would provide 
constant and consistent blood levels of buprenorphine which are effective to reduce or eliminate the 
physiological symptoms of cocaine and heroin addiction, 

Buprenorphine is a highly lipophilic ring-Obridged oripavine of thebaine which has the chemical 
structure below: 




HO-C-CH3 




CH 3 CH 3 CH 3 



35 The pharmaceutically-acceptable salts of buprenorphine useful in this invention include any of the non-toxic 
salts of buprenorphine which have pharmacologic properties, such as r for example, the hydrochloride, 
hydrobromide, hydroiodide, sulfate, bisulfate, nitrate, citrate, tartrate, bitartrate, lactate, phosphate, malate, 
rnaleate, fumarate, succinate, acetate, pameate, stearate, oleate, palmitate, laurate, valerate and the like. 
The preferred salt is the hydrochloride. 

40 A "therapeuticaily-effective" amount of buprenorphine or salt thereof in the blood is the blood levels 
equivalent to those obtained following the administration of from about 0.1 milligram to about 0.6 milligram 
of buprenorphine by the intravenous route. Typical "therapeutical ly-effective" levels of buprenorphine in the 
blood ranges from about 0.1-100 nanograms per milliliter of blood plasma; preferably from about 0.1 to 
about 30 nanograms/millilter; more preferably from about 0.6 to about 6 nanograms/milliliter. Transdermal 

46 delivery of the buprenorphine or salt according to the present invention can be by a variety of topical 
applications to the external skin of the body, such as, for example, by an adhesive patch, film, spray, cream 
or ointment and the like. It is preferred that transdermaf delivery of buprenorphine or salt be by topical 
application of an adhesive patch, cream or ointment. 

The transdermal adhesive patch useful in this invention can be any of the transdermal patches known in 

50 the art and generally includes a laminated composite device that includes a reservoir layer containing the 
buprenorphine, a pressure-sensitive adhesive layer for attaching the device to the skin, and an impermeable 
backing layer. Some examples of suitable adhesive patch devices are described in U.S. Patent fsios, 
4,849,224; 4,806,341 , and 4,626,539, the disclosures of which are herein incorporated by reference and 
made a part hereof. Preferably the adhesive patch of this invention comprises an inert, impermeable film 

55 backing containing an acrylic adhesive which has incorporated therein buprenorphine or salt thereof. By the 
term "acrylic adhesive" is meant adhesives prepared from polymers and copolymers of acrylic esters and 
copolymers of acrylic esters and other ethylenically-unsaturated monomers. Preferably the acrylic adhesive 
is selected from the group consisting of butyl acrylate, ethyl acrylate, ethyl hexyl acrylate, 
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vinyfacetate/ethylene acrytete and mixtures thereof. The acrylic adhesives of this invention can be prepared 
by conventional processes which are well known in the art, including suspension, dispersion, emulsion or 
solution polymerization techniques. 

The adhesive patch useful in this invention preferably comprises an effective amount of buprenorphine 

5 or salt thereof, to deliver and maintain blood levels equivalent to those obtained following the intravenous 
administration of from about 0.1 milligram to about 0.6 milligram of buprenorphine and defined earlier as 
"therapeutically-effective" levels. Preferably, the adhesive patch comprises from about 0.25 milligram to 
about 100 milligrams of buprenorphine or salt thereof. The adhesive patch may also include one or more 
skin permeation enhancers such as saturated or unsaturated fatty acids having 8-18 carbon atoms or Ct - 

10 C4 alkyl ester thereof, monoglycerides, acetates, diethanofamides and N } N-dtmethylamides, such as oleic 
acid, propyl oleate, oleyi acetate, propyl rnyristate, myristyl alcohol, stearic acid, steary! alcohol, myristyl 
N,N-dimethyl amide, steary! propyl ester, capryf alcohol, ethyl caprylate, hexamethylene lauramide, hex- 
amethyfene pafmitate and the like. 

The transdermal adhesive patch of this invention can also contain an acceptable vehicle, such as for 

75 example propylene glycof, isopropanol, ethanol, n-methyfpyrolidone and the like, as well as other optional 
ingredients such as thickeners, emulsifiers, stabilizers, pharmaceuticals and other conventional additives 
used in topical pharmaceutical compositions. 

The impermeable film backing used in the adhesive patch of the present invention can be any inert, 
flexible material such as polyethylene, polyester, polypropylene, polyvinyl chloride, polystyrene, polyethyl- 

20 ene terephthalate> or combinations thereof, and may contain one more metal layers and/or one or more 
layers of natural or synthetic fibers. This film backing may be composed of a single film or a plurality of 
films. 

The method of this invention can also be carried out utilizing a cream, ointment or spray which 
comprises a sufficient amount of buprenorphine or salt thereof to transdermal^ deliver and maintain 

25 "therapeuttcally-effective levels of buprenorphine in the bloodstream. Preferably the cream, ointment or 
spray comprises from about 0.1 to about 20% by weight of buprenorphine or salt thereof. The cream, 
ointment or spray may also contain additional ingredients such as skin permeation enhancers, vehicles, 
thickeners, stabilizers, pharmaceuticals, emulsifiers and other additives as described earlier. 

The method of the present invention is practiced by topically applying the transdermal adhesive patch, 

30 cream, ointment or spray to the external skin of the cocaine or heroin-addicted subject The application is 
repeated as needed depending on the amount- of buprenorphine or salt thereof in the patch, cream, 
ointment or spray. 

The following examples further illustrate this invention but are not intended to limit the invention in any 
manner* 

35 

Example 1 

A cream or ointment composition accoridng to the present invention can be prepared according to the 
formulation shown in Table I. The composition can then be topically applied to the external skin of a 
40 cocaine- or heroin-addicted subject, typically at a surface area of about 1 square inch to about 10 square 
inches. The composition is effective in transdermal^ delivering and maintaining about 0.1 to about 100 
nanograms of buprenorphine per milliliter of blood plasma or greater in the bloodstream of the addicted 
subject, and is effective in reducing or eliminating the physiological dependency of the addicted subject on 
cocaine or heroin. 
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Table I 



Ingredient 



buprenorphine or salt thereof 
vehicle 

skin permeation enchancer 
other additives 

75 



Example 11 

zo A transdermal adhesive patch according to this invention can bo prepared by homogenously mixing 
from about 0.25 milligram to about 100 milligrams of buprenorphine or salt thereof in a vehicle with an 
acrylic emulsion. Thfs mixture can then be spread upon an impermeable polymeric film backing and dried 
until the adhesivie is firm, yet tacky. The coated film can be cut into any desired shape from about 1-10 
square inches and topically applied and adhered to the externaf skin of a cocaine- or heroin- addicted 

25 subject. The patch is effective in transdermal^ delivering and maintaining from about. 0.1 to about 100 
nanograms of buprenorphine per milliliter of blood plasma or greater in the bloodstream of the addicted 
subject and is effective in reducing or eliminating the physiological dependency of the addicted subject on 
cocaine or heroin. 

30 

Claims 

1- A transdermal delivery system intended for the treatment of cocaine or heroin addiction, the system 
including, as the active ingredient to be administered transdermal^, buprenorphine or a pharmaceuti- 
cs cally acceptable salt thereof. 

2. A transdermal delivery system according to claim 1, which includes an adhesive patch. 

3. A transdermal delivery system according to claim 2, wherein the patch contains from 0.25 milligram to 
40 100 milligrams of buprenorphine or the salt thereof. 

4. A transdermal delivery system according to claim 2 or 3, wherein the adhesive patch comprises an 
inert, impermeable film backing provided with an acrylic adhesive and the buprenorphine or salt 
thereof. 

4S 

5. A transdermal delivery system according to claim 4, wherein the acrylic adhesive is a polymer or 
copolymer based on butyl acrylate, ethyl acryiate, ethyl hexyl acrylate, vinyl acetate/ethylene acrylate, 
or mixtures thereof, 

50 6. A transdermal delivery system according to claim 1, which is in the form of a cream or ointment. 

1. A transdermal delivery system according to claim 6, wherein the buprenorphine or salt thereof 
constitutes from 0.1 to 20% by weight of the cream or ointment. 

55 8. A transdermal delivery system according to any preceding claim, capable of causing the introduction 
into the bloodstream of the subject of from 0.1 to 100 nanograms of buprenorphine or salt thereof per 
miililitre of blood plasma. 
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9. A transdermal delivery system according to claim 8, capabfe of causing the introduction into the 
bloodstream of the subject of from 0.1 to 30 nanograms per milfilitr e of blood plasma. 

10. A transdermal delivery system according to claim 8, capable of causing the introduction, into the 
bloodstream of the subject of from 0.6 to 6 nanograms per miliilitre of biood plasma. 

Claims for the following Contracting States: ES> GR 

1. A process for producing a transdermal delivery system intended for the treatment of cocaine or heroin 
addiction, which comprises incorporating into the system, as the active ingredient to be administered 
transdermal^, buprenorphine or a pharmaceutical^ acceptable salt thereof. 

2. A process for producing a transdermal delivery system according to claim 1, which includes incorporat- 
ing the active ingrediant in an adhesive patch. 

3. A process for producing a transdermal delivery system according to claim 2, which includes incorporat- 
ing from 0,25 milligram to 100 milligrams of buprenorphine or the salt thereof in the patch. 

4. A process for producing a transdermal delivery system according to claim 2 or 3, which includes 
incorporating in the adhesive patch an inert, impermeable film backing provided with an acrylic 
adhesive and the buprenorphine or salt thereof. 

5. A process for producing a transdermal delivery system according to claim 4, wherein the acrylic 
adhesive is a polymer or copolymer based on butyl acrylate, ethyl acrylate, ethyl hexyl acrylate, vinyl 
acetate/ethylene acrylate, or mixtures thereof. 

6. A process for producing a transdermal delivery system according to claim 1, which includes incorporat- 
ing the active ingredient in a cream or ointment. 

7. A process for producing a transdermal delivery system according to claim 6, wherein the buprenor- 
phine or salt thereof constitutes from 0.1 to 20% by weight of the cream or ointment 

8. A process for producing a transdermai delivery system according to any preceding claim, capable of 
causing the introduction into the bloodstream of the subject of from 0.1 to 100 nanograms of 
buprenorphine or salt thereof per miliilitre of blood plasma. 

9. A process for producing a transdermal delivery system according to claim 8, capable of causing the 
introduction into the bloodstream of the subject of from 0.1 to 30 nanograms per miliilitre of blood 
plasma. 

10. A process for producing a transdermai delivery system according to claim 8, capable of causing the 
Introduction into the bloodstream of the subject of from 0.6 to 6 nanograms per miliilitre of blood 
plasma. 
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